Purpose: To analyze personal interactions as one of the possible factors that can generate greater stress in school administrators. For this purpose, we present the design, validation and application of a survey that intends to measure the type of managerial functions that are associated with higher rates of personal interaction and their possible measurement as stressors of those performing administrative functions.
Introduction
The performance of administrative functions in educational centers usually involves high levels of stress among the school personnel who perform these tasks (Cushing, Kerrins & Johnstone, 2003; Queen & Queen, 2005) .The stress experienced by school administrators shares certain indicators with other professions or contexts, but it has one very specific idiosyncrasy; primarily, that it is associated with relationships and dealing with members of the educational community: faculty, students, family, administration and external agents. Besides different management, school organization and administrative tasks set out in the corresponding legislation, school administrators must perform other -500-informational, mediating and sanctioning tasks, among others, based on the principle of information and collaboration with the educational community. This implies a high level of personal interaction in which different stressful situations can arise that can condition the climate of the center, the school environment and the performance of the administrative function itself, thus affecting the climate surrounding the relationships at the educational centers. While personal relations in education have been studied in great detail, the possible socio-professional implications of personal relations between the members of the administrative team and the rest of the educational community have not been studied in depth.
The administrative function, stress and personal interactions
The administrative function is considered key and crucial to the organization and the improvement of the quality of the educational centers. Many works have shown the importance of administration in the effectiveness and quality of education. Every day, it is seen more clearly that "the good functioning of an educational center depends to a great extent on the capacity of its administrative team" (Vázquez-Cano, Sevillano & Méndez, 2011, pp. 47; OECD, 2014; Vázquez-Cano, 2017) . The job of school administrators is associated with the good functioning of the educational institution, primarily in these different dimensions: the organization of the work of the faculty, organization of the school and relations between the school and the community (Hallinger, Bickman & Davis, 1996; Bell, Bolam & Cubillo, 2003; Aydin, Sarier & Uysal, 2013; Vázquez-Cano, 2016) . In other words, the administrative work conditions the school climate and the labor and socio-educational conditions of those who form part of the educational community. The latest TALIS report (OECD, 2014) shows that school administrators usually dedicate 41% of their time to administrative tasks and meetings, 21% to curriculum-related tasks, 15% to interacting with students, 11% to relations with parents and 7% to maintaining relations with local institutions. This means that more than a third of the time spent on administrative functions is associated with personal relations. Likewise, managing socio-professional relations is one of the eight aspects considered to be exponents of quality and excellence in the EFQM model (Hildebrandt, Kristensen, Kanji & Dahlgaard, 1991) . The logic behind the model is based on the idea that achieving excellent results is directly related to leadership capacity, the quality of the strategy and its deployment through people, resources and processes.
The administrative function in schools of the 21st century cannot be understood solely as the labor performed by the school principal, rather as the joint work of all the members of the administrative team: the principal, the head of studies and the secretary. The literature to date reflects studies on the main stressors of school administrators, personalized in the figure of the school principal and considered from different conceptual perspectives. The analysis from the perspective of the "burnout syndrome" applied to the performance of the administrative function has been carried out based on the three most common models: the "Maslachian" model (Maslach, 1982; Maslach, Schaufeli & Leiter, 2001; Maslach, 2003) ; the positioning model by Pines and Aronson (1988) and Friedman's theory (1995) , among others. In their adaptation of "burnout syndrome" to the performance of the administrative function, these three models use two macrocategories of stressors as a reference (TejeroGonzález & Fernández-Díaz, 2007) : "organizational factors" (role conflicts, role ambiguities, work overload, lack of control, little organizational support, poor relationship climate, poor compens ation, and other situational adversities) and "personal factors" (non-resistance, type-A personality pattern, external locus of control, personality with neurotic traits, avoidance or escape conflict style, and low self-efficacy).
Likewise, the effect of stress in the teaching profession has been widely studied and in particular, this stress is compounded in the case of the administrative team (Gilman & Lanman-Givens, 2001; Friedman, 2002; Cushing et al., 2003; Queen & Queen, 2005) . Different studies have linked personal relations with the faculty and parents in the performance of the administrative function as one of the factors that most increases stress among administrators (Gmelch & Swent, 1981; Whitaker, 1995; Whan & Thomas, 1996; Troman, 2000; Grubb & Flessa, 2006; De Leon, 2006; Combs, Edmonson & Jackson, 2009 ). Likewise, the European Agency for Safety and Health at Work (2009) has identified stress as one of the factors that most affects the professional development of educators (and which is 28.5% greater than in other labor sectors). The studies underscore the problem associated with dealing with parents, students and teachers who have problems of a disciplinary nature in the educational center. For example, a study by Friedman (2002) that intended to predict the greatest stressors among school administrators revealed that one of the factors with the greatest incidence were the irrational demands of parents and their inappropriate behavior in meetings. Another study conducted in Canada (Sarros, 1988, pp. 180) quantified the incidence of personal relations on the stress of administrators at levels greater than 50%. Pawlas (1996) also analyzed the main stressors of school administrators, highlighting the following causes of stress: problems with staff members and parents, work overload, anticipation of problems, lack of time and inadequate support from the administrations (Tejero-González & Fernández-Díaz, 2010) .
Similarly, other studies, such as those by Cooper and Kelly (1993) with a large sample of 2368 school administrators in the United Kingdom, concluded that the stressors that show the greatest capacity to predict job dissatisfaction and poor mental health are work overload and the management of -502-relationships with staff. This phenomenon has also been identified in different educational contexts; for example, in Islamic countries, reference is also made to the problem in studies identifying personal relations as the main stressors of those performing administrative functions (Halim, Samsudin, Meerah & Osman, 2006; Harris & Adams, 2007 83/1996 (Real Decreto, 1996 . Under these regulations, the performance of the administrative function implies a high rate of interaction between the different members of the educational community: students, families, faculty, education inspectors and external agents (police, social services, etc.). In the Spanish context, research work by Álvarez (1993) has identified the lack of means and personal resources for management as one of the factors of stress. Armas (1996) identifies the resolution of problems, conflicts and differences among members of the educational community as a stress factor.
Administrative tasks focused on the staff are considered to provide the quintessential social and strategic value. Persons are considered to be the fundamental element of the revitalization and change in organizations. Thus, management that takes into account this factor will increase its capacity to generate knowledge, promote innovation and change, and, in short, make organizations more competitive, leaders in both immediate and remote environments.
The study of possible stressors related to socio-professional relationships of the administrative team has not been sufficiently developed to date, and according to the perception of many practicing professionals, they make up one of the main stress factors in the performance of the administrative function. Likewise, the study of stressors must be based on how they fit in the educational system that we wish to analyze, since it depends to a great degree on the socio-professional characteristics and conditions of the educators who engage in the administrative function in this context. For this reason, a deep reflection and analysis becomes necessary of how personal interaction can affect the stress levels of school administrators by designing scales and instruments that provide reliable results in order to be able to later apply training, organizational and personnel management measures that can support an improvement in the performance of administrative functions, and by extension, in the educational quality in schools.
Objectives
• To design and then validate the survey: "The incidence of personal interactions on the stress of school administrators".
• To analyze the validity of the content and the construct of the survey, along with its reliability.
Methodology
The determination of the level of incidence of the "personal interaction" variable (broken down into the different administrative functions that involve the different members of the educational community and external agents for their performance) as a stress factor in the execution of the school administrative function is a very singular aspect involving different qualitative and subjective variables.
Their determination requires the participation of the faculty members who have engaged in -or continue to engage in-administrative tasks in any of the administrative positions ("principal" or "head of studies") in order to generate a survey that covers a number of indicators and situations that are decisive enough to be able to assess and measure their incidence on the stress of school administrators.
For this reason, the research has adopted a triangular structure among the phases.
Phase One: Determination of expert judgment
In the first phase, we intend to define the representativeness criterion for the participation of experts in the design of the survey, using the "expert competence coefficient" technique (Murray & Hammons, 1995; Mengual, 2011; Cabero & Barroso, 2013) . The criterion that was used to select the experts was that the participants had been or are currently members of an administrative team or education inspectors, with vast knowledge of the internal workings of education centers. The expert competence of those selected was calculated based on what is referred to as the "expert competence coefficient" or "K coefficient" (García & Fernández, 2008; López, 2008) . To calculate the "expert coefficient", we asked a series of questions in a double dimension: questions 1 for variable "Kc" and questions 2 for variable "Ka". The coefficient is obtained by applying the following formula (Cabero & Barroso, 2013) : K = ½ (Kc + Ka); where Kc= "knowledge coefficient" or information that the expert has about the proposed topic or problem, which is calculated based on the assessment made by the expert him/herself on a scale of 0 to 10, multiplied by 0.1; and Ka= what is referred to as the "justification coefficient" or the rationale for the judgments of the experts, which is obtained by assigning a series of scores to different sources of justification that the expert could provide.
To implement this technique, the scientific literature recommends different numbers of experts, ranging from 7 to 50; however, it is agreed that the number of participants should be limited to no more than 50 (Williams & Webb, 1994; Witkin & Altschuld, 1995; Landeta, 2002; Powell, 2003; García & Fernández, 2008) . Taking into consideration the scientific literature, the number of experts who initially participated in the implementation was 45, and they worked at a total of 30 primary or secondary schools, or were education inspectors (Table 1) 
Phase Two: Design procedure using the Delphi technique
In the second phase, the Delphi method technique was implemented (Patton, 1987) . This is an appropriate method for survey design when the problem is not suitable for the use of a precise analytic technique, but it can benefit from subjective judgments on a group basis (Cabero, 2014) . To design the survey, we have used a modified version, the two-round "Modified Delphi". In its implementation, we must pay special attention to a series of aspects: ensuring the anonymity of the participants, and more specifically, their answers; using different iterations; establishing feedback control by the coordinating group; and using statistical techniques in the analysis of the responses (Rowe & Wright, 1999) . To implement the Delphi method, five phases were applied:
1. Drafting of the first list of topics, with the descriptors that could be included.
2. First round of the Delphi study.
3. Analysis of the results obtained and the drafting of a new list.
4. Second round of the Delphi study.
Analysis of the results obtained and drafting of the validation scale.
This first version was organized into 5 blocks of 40 proposed topics; participants were asked to evaluate them according to a scale of 1 to 5, where 1 is equivalent to not at all important and 5 is very important. They were also asked to give their opinion on a series of aspects: a block of contents that they would eliminate or include or any items they would suggest eliminating, including or modifying within the proposed blocks of contents.
Phase Three: Exploratory and confirmatory analysis
In the third phase, the internal consistency of the proposed survey was checked by means of an exploratory and confirmatory analysis, with a sample of 112 administrators and education inspectors ( Once the survey had been designed using the Delphi technique and the expert coefficient, the sample was expanded by 60 administrators and inspectors to obtain a sample of 101 participants to whom the survey was administered. This sample size meets the recommendations of Lloret-Segura, FerreresTraver, Hernández-Baeza and Tomás-Marco (2014), who established a sufficient size of 100 cases (as long as the provision is met that there are three factors, with three or four items each, or when there are more items and factors, but the communalities are greater than .80). To confirm this circumstance and the relationship between the different items on the scale, an exploratory factor analysis was conducted with SPSS, followed by a confirmatory analysis with the EQS program (Bentler, 2006) to check the goodness of fit of the hypothetical measurement model. To do this, the Maximum Likelihood (ML) estimation method was used, in addition to the Robust Maximum Likelihood method (in case there was no multivariate normal distribution). Since the chi-square is sensitive to sample size, experts recommend using other fit indexes, such as CFI, NNFI and RMSA (Bentler, 1990) . RMSEA values below .05 indicate an optimal fit, while values above .08 indicate a poor fit (Browne & Cudeck, 1993) .
Values above .90 indicate a good fit for NNFI and CFI (Hoyle, 1995) . Table 3 . Evaluation of the sources of justification for the "justification coefficient" (Ka)
Results

Results for Phase One: Determination of expert judgment
Based on the final values obtained, the experts are classified into three large groups: if K is greater than 0.8, greater or lesser or equal to 1,then there is a great influence by all the sources; if K is greater or equal to 0.7, greater or lesser or equal to 0.8, then there is a medium level of influence by all the sources; if K is greater or equal to 0.5, greater or lesser or equal to 0.7, then there is a low level of influence by all the sources. We should indicate that, according to the philosophy of the proposal followed to obtain the "expert competence coefficient" (García & Fernández, 2008; López, 2008; Mengual, 2011) , those experts analyzed who have obtained values below 0.8 are not considered, and therefore rejected from the study.
The assessment of different sources by the expert in order to build knowledge about stress factors was organized according to the following areas. We present the mean values and standard deviations obtained below. To interpret them correctly, bear in mind the three options the subject was offered: low
(1), medium (2) and high (3) ( The analysis of the results reveals that, according to the criteria set out at the start of our work, the 45 experts showed a mean score of 2.35. Once the "knowledge coefficient" (Kc) and the "justification coefficient" (Ka) were obtained using the procedure described above, we could determine the "expert competence coefficient", according to the following formula: K = ½ (Kc + Ka) ( 8, 9, 12, 17, 20, 23, 26, 28, 30, 33, 36, 39, 42 and 45) . This meant a final sample of 30 experts.
Results of the survey design using the Delphi technique
First of all, we present the configuration of the personal data: The initial survey submitted for evaluation by the experts was based on a general question: What situations in your professional work on an administrative team generate the greatest levels of stress?
General data
For this purpose, a list of 40 items is proposed that describe situations and/or common actions associated with administrative functions, to be rated on a Likert scale of 1-5 (where 1 = Not at all and 5 = A lot). Next, the team of experts was asked to assess their relevance with regard to the incidence of the personal interaction in the stress of school administrators. After the first round of the Delphi study was completed, the mean scores and the standard deviations obtained are presented in Table 6 . The evaluations by the experts led us to eliminate those items they strongly agreed should be eliminated, or for which the mean value reached was below a score of "3" (Dimension 1: items 7-8.
Dimension 2: item 7. Dimension 3: item 8. Dimension 4: items 4-5. Dimension 5: items 4-5-6.). After the second round, the survey consisted of the following macrocategories and items, in accordance with the results of the mean and standard deviation (Table 7) . Table 7 . Mean and standard deviation of the survey macrocategories
Results of the exploratory and confirmatory analysis
The internal consistency was checked, resulting in a value of α = .911. Next, Barlett's sphericity test was applied, the results of which indicated that the data were appropriate for factor analysis, given the significant relationship between the variables: χ2(101) = 10,007.102, p < .000. The Kaiser-Meyer-Olkin (KMO) test revealed a sample adequacy measure of KMO = .881. These data make it possible to reject the hypothesis that the correlation matrix is not an identity matrix, showing significant interrelationships among the variables, making it acceptable to apply a factor analysis model.
First of all, we carried out a factor analysis with the 31 items that made up the measurement scale, selecting the "Maximum likelihood" option, recommended for later conducting the confirmatory analysis with a five-factor extraction (with Varimax rotation), and eliminating the coefficients with an absolute value < .40. The results obtained show a structure that explains 81.305% of the total variance. Table 8 presents the factor extraction method with the five factors obtained (initial eigenvalues greater than 1) and Table 9 shows the factor weightings. a. When the factors are correlated, the sums of the squared saturations cannot be added to obtain the total variance. The exploratory analysis results show that all the items meet the retention requirements (Lloret-Segura et al., 2014) . The final survey is presented as Appendix I and is structured into five factors and 31 items that measure the perception of stress by school administrators according to three levels: low, medium and high.
Factor I, "Faculty relations", consisting of 8 items (1 to 8, both inclusive), accounts for 19.897% of the variance, with especially high factor loadings for the items "Reprimanding faculty members for arriving late to work" (.880) and "Reprimanding faculty members for poor classroom control" (.910).The internal consistency of this factor can be considered good, α = .812, as it is observed that if any of the items is eliminated, the alpha factor drops.
Factor II, "Family relations", consisting of 6 items (9 to 14, both inclusive), accounts for 24.519% of the variance, with especially high factor loadings for the items:"Imposing and reporting student expulsions" (.787) and "Dealing with cases of school bullying" (.917).The internal consistency of this factor can be considered very good, α = .910.
Factor III, "Student relations", consisting of 11 items (15 to 25, both inclusive), accounts for 25.341%
of the variance, with especially high factor loadings for the items: "Dealing with cases of harassment/bullying" (.913), "Dealing with matters related to fights resulting in injuries" (.899) and "Dealing with drug-related matters" (.875). The internal consistency of this factor can be considered very good, α = .921.
Factor IV, "Relations with the School Inspection Department", consisting of 3 items (26 to 28, both inclusive), accounts for 11.539% of the variance, with moderate factor loadings. The internal consistency of this factor can be considered good, α = .781.
Factor V, "Relations with external agents", consisting of 3 items (26 to 28, both inclusive), accounts for 8.895% of the variance, with moderate factor loadings. The internal consistency of this factor can be considered good, α = .762.
We then carried out a confirmatory analysis with the following results, using the ML method for 
Discussion and conclusions
The incidence of personal relations on the degree of stress suffered by school administrators is an aspect that has not been frequently studied in the scientific literature. The design and validation of a survey that would make it possible to assess the incidence of personal relations on the stress of school administrators would require the participation of experts who are engaged in or have been engaged in administrative work in schools and who have ample teaching and administrative experience. For this reason, this study was approached from a double perspective that is more qualitative than quantitative, drawing on what is known as the "expert competence coefficient", which has enabled us to discriminate more adequately in the selection of experts, as we do not solely rely on a biogram performed on the judges based on questions, but rather more specific self-evaluations that the judge makes about his or her competence to carry out the action that will be requested (Cabero & Barroso, 2013) .
The final survey is presented as Appendix I and is structured into five factors and 31 items that measure the perception of stress by school administrators according to three levels: low, medium and high, with a total score of 155 points possible, according to three intervals: low stress (1-50), moderate stress (51-100) and high stress (101-155).The factors with the most incidence on stress have been faculty relations (19.897% of the total variance). Two actions have been demonstrated to cause high levels of stress among administrators: reprimanding faculty members for arriving late to work and for poor classroom control. These actions have been identified in the literature on school stress as being significant among administrators and faculty (John & Taylor, 1999; Nosheena, 2010) . Dealing with these actions requires specific training in specific areas of human resource management (Caldwell, Calnin & Cahill, 2002) and organizational practices that report and evaluate these situations before the occur (Mulford, Kendall, Kendall, Lamb & Hogan, 2001; Huber & West, 2002) .
Relations with families also generate high degrees of work-related stress among administrators (24.519% of the total variance), highlighting primarily "imposing and informing families about expulsions related to their children and dealing with situations of school bullying". The incidence of dealing with families on the stress of school administrators has also been revealed in different international studies (Hartman & Chesley, 1998; Giannetti & Sagarese, 1998; Caspe, 2003) . These studies also provide recommendations to administrators about how to minimize stress levels and problems when undertaking this type of actions with families. The recommended strategies are primarily aimed at providing a smooth flow of information to families, as well as guidelines for acting to minimize behavior problems in their children. To tackle these situations, it would be necessary to be able to receive training in interpersonal and communicational competences, a need that has already been identified in different studies (Potter & Bulach, 2001; Evans, 2004) .
The third factor with an influence on the stress of school administrators is student relations (25.341% of the total variance). Especially stressful actions are dealing with cases of harassment/bullying and matters related to fights and drugs. These actions have been identified in the scientific literature as highly stressful, especially in the case of school bullying (Merrell, Gueldner, Ross & Isava, 2008; James, Lawlor, Courtney, Flynn, Henry & Murphy, 2008) . Stress should be placed on a school organization that proposes measures aimed at dealing with stress in these situations in schools. To this end, it would be interesting to develop a better prevention strategy that is not just disciplinary and punitive, but rather corrective (Doménech & Guerrero, 2005; Teixidó & Capell, 2006) . Likewise, student participation should be promoted through dialog in debates and other activities, as well as the drafting of anti-bullying rules (Bauer et al., 2007; Rytivaara, 2012) .
Finally, relations with the School Inspection Department and external community agents represent a moderate influence on the stress of school administrators, with rates of less than 15% of the total explained variance. In fact, no stress on the part of school administrators has been reported in the Spanish or international literature in relation to these two variables.
Implications and future lines of research
Teacher and administrator burnout syndrome has increased dramatically in recent years. The administrative function exacerbates even further situations that are perceived as highly stressful.
Personal relations in education have changed substantially in recent years, and communication and negotiation with agents in the educational community is a constant and recurring situation faced by administrative teams. Knowing how to handle these situations from an organizational perspective, and also from a personal one, helps improve the management of the educational institution and also to minimize the feeling of stress perceived by administrators. To accomplish this, it is important that the initial and continuing training of school administrators addresses the acquisition of personal conflict management skills in the areas of communication and information management.
Limitations of the research
Research on stress in school administrators has certain characteristics that are noticeably influenced by the context and the educational system. Therefore, the proposed scale is valid for the Spanish context, since it has been adapted to the functions set out in Spanish law and has been designed by professionals who perform or have performed administrative functions in the Spanish socio-educational context. To be applied in other contexts, the corresponding socio-educational adaptation would be necessary.
